
A plan is being developed to assemble 1.3 GHz Elliptical cryomodules at Fermilab. Current plan involves two 1.3 GHz (β=1) cryomodules 
to be assembled in 2006 and 2007. 

MP9 building will be used to setup the infrastructure to assemble these cryomodules.
3~4 FTEs are needed to assemble the strings in the cavity string assembly clean rooms. 6~8 FTEs are needed for string to cold mass and 

vacuum vessel assembly outside of the clean rooms.

Assumptions for the assembly of two 1.3 GHz Elliptical cryomodules in FY06 & FY07: (R&D production rate)
SRF bare cavities are fabricated in industry. (Form/machine parts, electron beam welding)
Cavities are processed (tuned for field flatness, baked, chemical etched {BCP and/or electro-polished}, high pressure water rinsed and vertical dewar 

tested). 
Cavities are outfitted with helium vessel and input power coupler and further dressed (tuner, magnetic shielding) for the horizontal dewar test. 
It is assumed that these steps (processing & dressing) are carried out elsewhere (collaborating laboratories, universities). 
After passing horizontal dewar test at Fermilab, the cavity with helium vessel and cold part of the input coupler is shipped sealed to the MP9 facility. 
The sealed cavities with cold input coupler are received at the MP9 facility for incorporation into cryomodules. 8 dressed cavities are assembled into a 

string at MP9 facility clean rooms. The cavity string is then assembled into cold mass. Cold mass is then inserted into vacuum vessel and the 
cryomodule assembly is complete.

Cryomodule Assembly Workflow Plans in FY06 & FY07Cryomodule Assembly Workflow Plans in FY06 & FY07
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Cryomodule Assembly Workflow Plans for Small Scale Mass ProductiCryomodule Assembly Workflow Plans for Small Scale Mass Production Rateon Rate

Work Flow for Small Scale Mass Production RateWork Flow for Small Scale Mass Production Rate

Assumptions for a production rate of 1~2 cryomodules per month: (small scale mass production rate)
SRF bare cavities are fabricated in industry. (Form/machine parts, electron beam welding). The bare cavities arrive to FNAL.
Cavities are processed (tuned for field flatness, baked, chemical etched {BCP and/or electro-polished}, high pressure water rinsed and vertical dewar 

tested) at Fermilab. 
Cavities are outfitted with helium vessel and input power coupler and further dressed (tuner, magnetic shielding) for the horizontal dewar test at 

Fermilab. 
After passing the horizontal dewar test at Fermilab, the cavity with helium vessel and cold part of the input coupler is shipped sealed to the MP9 facility. 
The sealed cavities with cold input coupler are received at the MP9 facility for incorporation into strings. 8 dressed cavities are assembled into a string 

at MP9 facility clean rooms. 
The cavity string is then transported to another assembly facility to be assembled into cold mass. Cold mass is then inserted into vacuum vessel and the 

cryomodule assembly will be completed. (1~2 cryomodules per month in two ~ three cold mass and vacuum vessel assembly lines.
This production rate will require ~50 FTEs to work in multiple production assembly lines.

Procurement PlansProcurement Plans

FY05:
Elliptical cavity string assembly clean 

rooms
1.3 GHz elliptical cryomodules cold 

mass and vacuum vessel assembly 
fixtures
FY06:

Elliptical cavities string assembly 
fixtures

Clean room equipment
Portable clean rooms
Miscellaneous fixtures

Receive 
bare 

Cavities 

Receive 
peripheral 

parts

Chemical Etch 
Cavity 

(BCP and/or 
Electropolish)

Dress cavity:
-Weld Helium vessel
-Install input power 

coupler
-Assemble Tuner,

-Assemble magnetic 
shielding

Assemble Dressed Cavities to form 
a String in the Cavity String 

Assembly Area (Clean Room)

Horizontal 
Dewar 
Test 

Dressed
Cavity

High Pressure Water 
Rinse (HPWR) Cavity

Vertical 
Dewar Test 
Processed

Cavity

Transport String 
Assembly to 

another Facility
Receive String 

Assembly
Receive peripheral 
Cryomodule Parts 

Install String Assembly 
to Cold Mass in the 

Cold Mass Assembly 
Area

Ship completed 
cryomodules to HPTF

Install the String 
assembly with the cold 
mass to the Vacuum 

vessel in the Vacuum 
Vessel Assembly 

Area

Cryomodule Testing at 
HPTF

Send the 
Cryomodule 

back for repair

Cyomodule 
production is 
successful

Pass

Pass

Fail

Pass Fail



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


